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For proper embryonic development and tissue homeo- integrins with Shc, mediated by caveolin-1 and Fyn, is
necessary and sufficient to activate the Ras-Erk signalingstasis, cell proliferation must be regulated spatially and
pathway. In contrast, activation of focal adhesion kinasetemporally. In particular, a cell must be able to sense its
does not cause this event. Although ligation of integrinsrelationship to other cells and the extracellular matrix
linked to Shc allows primary endothelial cells to progressand convert these positional cues into biochemical sig-
through G1 in response to mitogens, ligation of othernals affecting the cell cycle machinery. The importance
integrins causes exit from the cell cycle and, in the ab-of the extracellular matrix in cell cycle control is under-
sence of intercellular contact, apoptotic death. Thus, thescored by the observation that normal fibroblasts need
coupling of specific integrins to Shc may function as ato adhere to serum-derived extracellular matrix proteins
switch that controls cell survival and cell cycle progres-in order to proliferate in vitro, a phenomenon called
sion in response to the extracellular matrix. Because exitanchorage dependence. Neoplastic cells are no longer
from the cell cycle is a prerequisite for cell differentia-sensitive to the growth control exerted by the extracellu-
tion, these results may also explain why in some settingslar matrix, and this property is likely to contribute sig-
interaction with the extracellular matrix promotes differ-nificantly to their ability to invade and metastasize. Upon
entiation.binding to components of the extracellular matrix, inte-
grins interact with cytoskeletal and signaling molecules.
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